PHOBOS is one of the four heavy ion experiments currently running at the Relativistic Heavy Ion Collider (RHIC). In this paper we will present some of the current results from PHOBOS: the study of charged multiplicity distribution as function of pseudorapidity and centrality at √ sNN = 19.6, 130 and 200 GeV, a discussion of multiplicity scaling, and a measurement of transverse momentum spectra (pT ) of charged hadrons produced in d+Au and Au+Au interactions at √ sNN = 200 GeV. The dependence of the Au+Au yields as function of centrality is found to be independent of pT . A strong suppression in the Au+Au hadron spectra relative to pp at high pT is observed. The spectral shape for d+Au collisions is signifi cantly different from the observations in Au+Au, the yield suppression is not observed in d+Au.
The fundamental theory of strong interactions predicts that a Quark-Gluon Plasma (QGP) will be formed in hadronic systems at sufficiently high energy density [1] . The QGP is the state of matter that is believed to have existed about 10 micro-seconds after the Big Bang, and is a conglomerate of free quarks and gluons. The goal of the relativistic heavy ion physics program over the past two decades has been to find signatures of the formation of the QGP. From data collected at the AGS, the SPS and so far from RHIC, it is clear that the search for the QGP requires a systematic effort of the entire heavy ion physics community. In this paper we present PHOBOS' contribution to this task. The data described in this paper were taken during the RHIC detector used during these runs as well a description of the event selection process can be found at [2, 3] .
One of the important contributions of PHOBOS to the field is the measurement of charged particle multiplicity as over a large pseudorapidity (η) coverage. Fig. 1 summarizes all the Au+Au multiplicity measurements taken by PHO-BOS. Details of the analysis procedures can be found in Ref. [4] . The centrality of the collisions is characterized by the average number of participants (N part ). For the 130 and 200 GeV data sets this was estimated from the data using two sets of 16 plastic scintillator counters (the " paddle" counters), with acceptance of 3 < |η| < 4.5. It was found that the truncated mean of the ADC signals from these counters is proportional to the charged multiplicity in their acceptance. N part is then extracted for a specified fraction of the cross-section from the truncated mean, assuming that this signal increases monotonically with centrality. The monotonic relation was verified using the correlation between the paddle counters and the zero degree calorimeters. The calculation of N part and the associated systematic errors is outlined in Ref [5] . For the √ s NN = 19.6 GeV data set, the lower beam rapidity precludes use of this method; instead a different quantity was constructed " EOCT". This quantity is proportional to the path-length corrected sum of the energy deposited in the octagon detector. As for the paddle counters, it is assumed only that EOCT varies monotonically with N part . Finally, for the d+Au data set, the silicon ring detectors were use in a similar way to determine centrality bins. An empirical observation derived from the multiplicity measurements is the scaling of the multiplicity distributions with N part . Fig. 2 , shows the total charged multiplicity per participant pair as a function of the number of participants for Au + Au at three different energies. Also shown in the fi gure are results for pp and e + e − systems at the same value of √ s. The total multiplicity in Au + Au scales approximately with the number of participants and is the same as the production for e + e − at the same energy. On the other hand, production in pp is reduced, in comparison to Au + Au. A detailed discussion on this scaling behavior is found in Ref. [6] . In Fig. 3 , we present the invariant cross-section of charged hadrons, obtained by averaging the yields of positive shown for 6 centrality bins, ranging from N part = 58 to N part = 344. The spectra exhibit a smooth fall with increasing p T , with a slightly concave shape. Details of the analysis and a broader discussion of the p T spectra are in Ref. [2] .
In order to study the evolution of the spectra with centrality in detail Fig. 4 shows the multiplicity yield per participant pair for six p T values, divided by a fit to the most peripheral bin plotted as a function of the number of participants. For reference pp data are included in the plot. The dashed and solid lines represent the expectation for N coll and N part scaling. The data seem to scale closer to N part than to N coll for all p T bins and centralities. We also observe surprisingly that the spectra do not depend on centrality. The brackets show the systematic uncertainty. We can see, again, that the general shape of the curves is only weakly dependent on the centrality and that, for p T values up to 2 GeV/c there is an increase of the yield in Au+Au collisions compared to pp. After 2 GeV/c the relative yield decreases, for all centrality bins. Two possible explanations have been suggested for the this yield " quenching". The first (" initial state") model suggest that the effect is due to a modification of the wave functions of the nucleons in the colliding ions. This produces an effective increase of the interaction length in such way that the nucleons in an ion will interact coherently with all the nucleons in the other ion in the longitudinal dimension [7] . This model predicts not only the yield quenching at high p T , but also the scaling of the yield with the number of participants. The second (" final state") model suggests that the suppression comes from an increase of the energy loss of the partons traveling through the hot dense medium formed in the Au+Au collisions [8] . One way to discriminate between these models is to reduce the size of the hot and dense medium, by colliding d+Au instead of Au+Au. RHIC's 2003 run was dedicated mainly to d+Au collisions at √ s NN = 200 Gev. Fig. 6 shows the measured invariant yield of charged hadrons for d+Au collisions as function of p T . Details of the analysis and a broader discussion of p T spectra are given in Ref. [3] .
In Fig. 7 we present the nuclear modification factor R dAu as function of p T for four centrality bins defined as the ratio of the d+Au invariant cross section divided by the pp UA1 yield, scaled by the proton-antiproton invariant cross section (41 mb) and N coll . For all the centrality bins we observe a rapid rise of R dAu from low p T reaching a maximum at 2 GeV/c. For comparison this factor is also plotted for the most central bin from central Au+Au collisions at √ s NN = 200 GeV. In striking contrast to the behavior of R dAu , R AuAu also increases initialy as function of p T but after 2 GeV/c decreases sharply at larger p T values. In Fig. 8 the nuclear modification factor as a function of N coll in four p T bins is presented. The " initial state" parton saturation model predicts a decrease of 25 -30 % for R dAu for N coll ≥ 6. At p T = 4 GeV/c, R dAu (N coll = 14.6)/R dAu (N coll = 5.4) = 1.08± 0.06.
The data therefore disfavor the initial state interpretation of high-p T hadron suppression. Thus, the yield quenching of high p T in Au+Au collisions can not be accounted by initial state interactions that should be also present in d+Au. The suppression of the inclusive yield observed in central Au+Au is consistent with final-state interactions with a dense medium generated in such collisions. 
